Abstract. Vocabulary is considered as the cornerstone of a language. It is a key factor and plays an important role in the learners' language proficiency. The author of the present paper carries out a diachronic research. The research lasts one and a half years. The paper here illustrates the research questions, the subjects, the design of the test papers and the questionnaire, the procedures, and the analysis in great details. It puts emphasis on revealing how the college students' vocabulary size increases by making the vocabulary increase figures and t test analysis. The paper tries to find out the strategies, which are suitable for college students, by making correlation analysis between the vocabulary increase and the subjects' self-reported strategies in the questionnaire. The paper demonstrates the results of the analysis. The college students' vocabulary, in depth and in width as well, increases before the CET4 English test but decreases after it. The present paper proposes suggestions to English learners and teachers as well by analyzing a great number of data.
Introduction
The present paper has involved a diachronic case study, which lasts one and a half years. By doing statistical analysis, the study intends to achieve three objectives:
Get an overview of college students' English vocabulary learning by analyzing the increase trend of subjects' vocabulary size during one and a half years. English vocabulary learning here doesn't only mean the vocabulary size in width but in depth as well；to reveal certain vocabulary learning strategies which are proved to be more helpful to college students than others by doing correlation analysis, to give some suggestions to language instructors by analyzing the results of the questionnaire and the test papers.
Literature Review
Most scholars have described a great variety of approaches in vocabulary instructions and acquisition.
In the 1970s and 1980s, the emphasis was "implicit, incidental learning of vocabulary", and there was actually no need of direct vocabulary instruction. The textbooks were designed to emphasize inferring word meaning from the context. Krasen first argued for and preferred this approach. Krasen (1989) stated that we acquire vocabulary and spelling from reading.
Current researchers pay much more attention to the instruction of explicit strategies, although they still believe that inferring from the context is a major approach to acquire vocabulary. Oxford and Scarcella (1994) emphasized that direct and explicit vocabulary instruction is beneficial and necessary for most adult learners, especially long-term retention and use of a large number of words. But it must be noted that the approach is mostly oriented to advanced learners.
Students should be informed that their learning is involved with their own active participation, collaborating with classmates and also requiring personal, quiet, self-reflective periods (Rubin, 1994) .
Generally speaking, vocabulary-learning strategies can fall into two categories, that is, shallow strategies and deeper ones. The former refers to repetition, take notes of vocabulary or write notes in the margins of their books. While the latter means the strategies requiring a deeper, more involved manipulation of information which promote more effective learning (Craik, 1993) .
Although so many strategies have been listed here, we should be careful when we recommend strategies to our students. The effectiveness will depend on a number of variables, including "proficiency level, task, text, language modality, background knowledge, context of learning, target language, and learner characteristics" (Rubin, 1994) .
Research

Research Questions
The author of the present paper made a research trying to make it clear that whether their vocabulary size has increased after their first two years of college study, whether the increase is significant, and also whether they have acquired the words in a comprehensive way, that is, the different meanings of a certain word in different contexts, the pronunciations of the words, and the collocations and usage of the words, remains unknown.
The subjects are college students majoring in logistics; they are at the beginning of their college study and have undergone at least six years of English study in their middle school. They are none English majors and cannot spend much time on English. Does their vocabulary size increase all the way in the two years? Do they employ some strategies to enlarge their vocabulary? Do certain strategies work well than others? Is there any relation between their vocabulary size increase and the strategies they employed? The test papers, the questionnaire and the analysis were done to answer the above questions.
Vocabulary Size Tests
Subjects. All students, in Class 201101 from Logistics Department of a university in Beijing, participated the study. The research lasted one and a half years. Participants took part in the vocabulary size tests three times at the end of each term during their first one and a half years of study in college. Anyone who missed a single test of the three would be selected out. After the elimination, twenty of the students in the class formed the pool of the subjects and then answered the questionnaire on vocabulary learning strategies.
Words in Vocabulary Tests. In the Syllabus of College English (1999), there are 6041 words on the whole. Among them, 982 words are not covered within the range of CET 6. The other 5059 words were assorted into three categories, 1680 falling into the category of middle school words, 2131 of CET 4 words and 1248 of CET6. We extracted one percent of all the 5059 words within the range of CET 6 as the vocabulary indicators in this test, that is, about 50 target words. To make sure that words in middle school, CET 4 and CET 6 should be all included, we extracted the words following the methods of random stratification sampling. We get the words in the following way: all the 1680 words were counted and selected out first, then every hundredth in the 1680 words would be adopted in the test that is, the one hundredth, the two hundredth, etc. At last, after No. 1600 was employed, 16 words have been extracted. There were only 80 words left, so we returned to the very beginning of middle school stratification, counted the words to one hundred, and then get the 17 th tested word in the range of middle school. As for the twenty-one CET 4 words and the twelve CET 6 words, we have adopted them exactly the same method as we got the seventeen middle school words.
The Design of the Test Papers. Most of the current vocabulary tests are breadth of knowledge. Following Missick's (1989) proposition of construct validity, there is an increasing awareness of the needs to measure the depth of knowledge, that is how well the testees know the words (Schmitt, 2002) . Richards (1976) also expresses that knowing a word means knowing how often it occurs, the company it keeps, its appropriateness in different situations, its syntactic behavior, its underlying form and derivations, its situations, and its semantic features.
In this paper, pronunciations, meanings, word associations, collocation and grammatical behavior have been examined. So the subjects are very clear about the task. Each of the target words are followed by a blank for pronunciation, three blanks for meanings, three blanks for associations of the given word, and one for a sentence made from the word. The subjects are required to provide the correct pronunciations and indicate the stressed syllable as well in the first blank. Then they are expected to provide one to three meanings and association words of tested words if they know some. They should provide at most three meanings or three associations. At last, they have to write a sentence made from the tested word, by doing so, it will be clear that whether they have acquired the usage, the collocation of the words.
Scoring Methods. The subject is scored one point for a correct pronunciation, but only half a point for correct pronunciation but incorrect stressed syllable.
The subjects were provided with three blanks for meanings, so the score would be from zero to three according to the meanings provided by the subjects. We get two kinds of meaning scores. One is total number of correct answers in the first blank provided for writing the meanings of the tested word, which is marked as "voc", and the other one is the total number of the correct answers in all the three blanks, and is marked as "voc plus".
Although there are many associations available, the words closely and grammatically related to the tested words were highly valued. Three blanks are provided to the subjects, so the scores could range from zero (no association is provided) to three (all associations provided are acceptable).
The subjects were given one point if they provided an accurate sentence made from the tested word, but would get only half a point when the tested word was used correctly but with grammatical errors in the sentence.
We don't have a total score of all the correct responses. We just added up the numbers of correct responses of each column, that is, Column of pronunciation, Column of meanings, Column of associations, and Column of sentence making, thus we get total scores of each column. We have 4 columns in the test paper but 5 different aspects of scores, because "voc" and "voc plus" are scored in the same column. Table 1 outlines the major dimensions in the questionnaire, the categories under each dimension, and the number of items under each category. 
Questionnaire
Analysis
First of all, we obtained the average of the each column in the three tests respectively, then compared the average progress of the each column to get the overall progress patterns of the each column during the one and a half years. We got the standard variation of the each column in the three tests respectively, so as to get the dispersion of the each column. We got the t test between the two consecutive tests of the same column respectively to see the prominence of the progress. We have done an analysis of the questionnaire to get the overall information of the subjects' the English scores of entrance examination and CET 4 test and the time passing the test, and then the overall vocabulary learning strategies. First of all we tried to find whether there is a linear relationship between the entrance examination scores of English and the scores of CET 4. Then we did the correlation analysis between each of the meaning columns of the three tests and each category in the questionnaire to see how the learning strategies relate to vocabulary size in depth and in width. Table 2 shows the average scores and the standard variation of the four columns (pronunciation, meaning, association, and sentence making) in the three tests. Then the five figures followed shows how the subjects' scores in the four columns changed during the period of the three tests, and from the figures we can get an overview of college students' English vocabulary learning. Seen from Figure 1 , the subjects get much progress in the pronunciation from the first test to the second, but fell backward in the third test. Seen from Figure 2 , the subjects' vocabulary increase pattern is similar to that of the pronunciation. Seen from Figure 3 , the change of the vocabulary plus shows that the vocabulary plus is increasing all the way during the first one and a half years' study. Seen from Figure 4 , the association average increases from the first test to the second but decreases in the third. Seen from Figure 5 , the sentence-making average also increases very much from the first test to the second. It again decreases in the third test.
Results of the Research
Results of the Tests
As a whole, the average of the pronunciation scores, the vocabulary scores and the vocabulary plus scores, association scores, and the sentence making scores, have indeed increased very much in the second test compared to the first one. But it must be noticed that, except the average of the vocabulary plus scores, the average scores of the other four aspects decreased again in the third test compared to the second one. It may be because, seen from the questionnaire, 81.6 percent of the subjects have passed CET 4 after the second vocabulary test, they may devote in English much less than before. We hereby tentatively grant that the decrease from the second test to the third one is not resulted from the learning strategies. We only discuss the increase from the first test to the second one and the learning strategies during this period. Table 3 illustrates the t test numbers of the same column between two successive tests. We may get the significance of the increase or decrease of the scores of the four aspects. According to the statistics, when there are 20 subjects and t test equals or is higher than 2.093, it means that the change is prominent. Although all the five aspects have increased from the first test to the second one, the increases are not significant.
Results of the Questionnaire
Among so many questions in the questionnaire, we analyzed some of them to see whether some strategies are more often used by the subjects than the others.
From the very beginning, we come to the questions 4-10, which are designed to ask about the subjects' interests and devotion in English. There are 7 questions in all and 34 scores as a whole, with questions 4, 6, 7, 8, 9, 10 having 5 scales and questions 5 having 4 scales. So those who have got 17 scores or more really have interests in English and have devoted in English very much, but those who have got less than 17 scores do the opposite. Seen from the questionnaire, there are sixty percent of the subjects do have interests and have devoted in English very much, but the other forty percent are not.
Then it comes to question 14, which is asking about the subject's habit of memorizing new words with word list. There is one question and 5 scores in all. Among the twenty subjects, six of them (30%) got scores of more than 3 and it means that they may often use words list as a means to memorize new words. Seven of them (35% of all) got scores of less than three and they may seldom use words list. And there are seven of them (35%) got exactly 3 scores.
Questions 16-17 and 23-24 are asking about the reading-based vocabulary learning strategies. There are four questions and twenty scores as a whole. There are seven of the subjects having got the scores of exactly 10 or less than 10. And 65% of them have got more than 10 scores and they seem to use the reading-based vocabulary-learning method and positively believe the method as well.
Questions 21 and 34 are asking about the students whether they often pay much attention to the spelling of the words and always use the rote repetition as a means of memorizing new words.
Questions 22 and 32-33 are asking about the subjects' habit of doing some self-testing exercises or doing summary of recently learned words. The total score of these questions is 15. There are eleven of the subjects who got more than 8 scores, so they may always use the strategy. Meanwhile, there are three of them who have got exactly 8 scores and six of them less than 8 scores.
Then it comes to the questions 35-38. They are designed to ask the students' habit of relating new words to the already known words. Again we have twenty scores as a whole. Seen from the questionnaire, sixteen of them got more than 10 scores. On the contrary, only four of them are passive with the method.
As for questions 39-41, three questions are involved and 15 scores are the total number. The three questions are asking about the learning strategy of word building or word formation. Subjects are asked whether they pay attention the word parts and change of the part of speech of a word. There are seventeen of them has got more than 8 scores, two of them exactly 8 scores, and only one less than 8 scores.
Correlation Analysis
According to the Spearman Correlation Coefficient, when the subjects are twenty and the correlation coefficient between two variables is higher than 0.377, then the two variables will be considered as highly related. Seen from the Table 4 followed, the English scores of CET 4 are highly positively related to the English scores of National Entrance Examination, with the correlation coefficient as high as 0.86399. So those who study well in college may have performed very well in the middle school.
The correlation coefficient between CET 4 scores and their devotion and interests in English is 0.39619, which is also higher than 0.377. It means that subjects, who have got better scores in CET 4, may devote more or may have more interests in English than those who haven't. Then it comes to the analysis of the vocabulary learning strategies and the vocabulary size increase in width and in depth. Table 5 shows the correlation coefficient between the subjects' self-reported learning strategies and the vocabulary plus scores in the second and the third test. 
Discussion and Conclusion
The research here is tying to find how the learners' vocabulary increased in width and in depth during their college study and to find the right strategies which are helpful to the learners' vocabulary increase. The results of the tests and the questionnaire have been analyzed in statistical way.
Generally, it can be seen from the five figures that their vocabulary size, in width and in depth as well, increase from the first vocabulary test to the second one, but decrease again in the third test. It shows that the vocabulary size in width and depth have both increased when the learners indeed devote to English study, but after they have passed the Band 4 test, the vocabulary size decreased much. As for language teachers, they should encourage the students to study English harder even after CET 4, because the learners have to read some English academic materials in their major field. Seen from the research that it really requires some strategies to enlarge one's vocabulary. From the statistical analysis in the present paper, the most helpful strategy is the word-building strategy. Among all the strategies listed in the questionnaire, two of them, that is, using word list and rote repetition tend to be negatively related to the increase of the learners' vocabulary. The coefficient between the increase of the learners' vocabulary and the other strategies are not significant according to the Spearman correlation. It may be because we have not enough subjects here, and more convincing research should be done in the future. Meanwhile, reading based method has been accepted by most of the students and it has proved to be a helpful way for the students to accumulate their vocabulary. Teachers should encourage the students to read extensively as well as intensively. There are many others that influence students' vocabulary learning, for example, students' interests, motivation and devotion in English. These factors can also play an important role in English study. It is very important for the teacher to try to intrigue the students' interests in English, so that they can be active learners in class and may be willing to devote much to English after class.
The present paper is just trying to make some tentative efforts in English vocabulary acquisition. There are only 20 subjects here, so the conclusions here may be temporary and not so comprehensive.
